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This thesis shows the step-by-step p
rocess of 
initiating and developing a manageme
nt information system. 
It emphasizes the importance of invo
lving prospective 
users in constructing a data base, a
s well as having a 
methodology to aid in developing the
 conceptual framework 
for the data base model. 
This thesis documents the developmen
t of a new MIS 
syst~m based on the following seven-
step procedure: 
(1) preliminary investigation, (2) determina
tion of system 
requirements, (3) cost and benefit analysis 
of the 
proposed system, (4) relational concept for 
the design 
process, (5) design of system, (6) developme
nt of 
software, and (7) systems testing, implemen
tation and 
security . 








Development of a New Management Information System for 
Leihigh University 
Small Business Development Center (SBDC) 
CHAPTER 'l 
PRELIMINARY INVESTIGATION 
As a part of the Pennsylvania Small Business 
Development Centers, Lehigh University SBDC provides free 
management counseling to entrepreneurs and small firms. It 
currently serves approximately 1000 clients per year and 
is one of the largest centers in Pennsylvania. 
Lehigh SBDC currently has two computerized data base 
,. 
systems and one manual system. The first computerized data 
base is based on a mainframe computer, while the other one 
was developed on a microcomputer. These data bases, each 
with their unique problems, have created some redundancy 
in input operations. The objective of this chapter is to 
investigate these redundancy problems, and also 
contemplate the development of a new MIS system. 
I. The DEC 20 System 
In 1982, the first management information system for 
the Lehigh SBDC was designed and implemented. 
also the fir~~ system developed for an SBDC in 
This was 
Pennsylvania. The system uses DBMS software on DEC 20. 
Although the design of the system was based on accurate 
\ 
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technical and significant problems with the DEC\20 system. 
1. Edition and deletion problems. It does not have a 
full-screen editing capabilities, i.e., for 
edition and deletion one has to go through 
several loops which is a time-consuming effort. 
2. Unavailability. It is frequently taken out of 
service for repairs and upgrading. Also, if the 
system crashes during a data-entry • session, all 
input data for that session will be lost. In 
addition, DEC 20 is soon expected to be :replaced 
'·· 
with another mainframe computer. 
A sample execution of of several application programs 
J 
and other documentation are in Appendix F. 
As the use of microcomputers became popular, several 
SBDCs started experimenting with the development of a PC-
b as e d· data base . In this regard , the SB DC in Pittsburgh 
was perceived to be ahead of other centers • 1n 
Pennsylvania. The University of Pittsburgh SBDC initiated 
the development of a new system using KnowledgeMan 
software. 
II. KnowledgeHan SBDC Database Manager 
"The SBDC Database Manager is a 1nenu driven data base 
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Pennsylvania Small Busine~s Development Centers in the 
generation and management of their case data forms (i.e. 
Form 1062 which is in Appendix A). In addition, the SBDC 
Database Management System possesses the capability to 
down load the individual center databases to a central 
site data base."l ( 
'O 
A consultant was hired by the Pennsylvania SBDC 
Computer Committee to create the system using 
Knowledge Man. After some amount of time (and a good deal 
of money) the system was presented for the SBDCs' use. An 
updated sys-tern was delivered in the beginning of 1986. The 
development process of this data base was completed 
without users' consultation and with limited input from 
individual SBDCs. This is clearly contrary to a good 
systems development practice. 
Among the Lehigh University SBDC personnel, including 
management, business analysts, and secretarial workers, 
there have been a va·riety of complaints. The following is 
a list of most common problems that SBDC was encountered: 
1 . The implementation is not complete. Management 
information and reports are not easily and 
quickly obtainable. The user must be familiar 
with KnowledgeMan's command structure and with 
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the intricacies of the fields in the files of the 
SBDC Data base in order to obtain information 
using the "Ad _Hoc Inquiry" option of the main 
menu. 
2. The implementation is not efficient. As the data 
• 
base is no't "normalizeci", 
~ 
more data must be 
entered than is unique and necessary. For 
example, the location code and SBDC code must be 
entered for each case. Furthermore, the coun-
selor name must be entered despite the fact that 
each counselor has a unique number .. A logical 
solution might have been to normalize the data 
base and use the relational power of KnowledgeMan 
to automatically determine these items when 
necessary. Perhaps the worst example of inef-
ficiency is in the use of a 750 byte "comments" 
field for each contact. This is over 14 times 
greAter than the rest of the data in that file. 
While this is a concern regarding the use of 
storage space, the greatest impact is in generat-
ing management information about the contacts. 
Data retrieval from physical storage, which is 
inherently the bottle-neck in information 
generation, takes 14 times longer because all 









field, if deemed necessary, could have been 
placed in a file by itself. 
,,. 
The situation is aggravat~d by the fact that 
the Lehigh University SBDC • carries a client load 
t ha t i s a g o o d d e a 1 h e a v i e r t ha n o t h e r '·· S B D Cs . 
The implementation is unreliable. Recently,· the 
SBDC began experiencing a situation where the 
system "hangs up" ("freezes" or becomes II • 1nac-
tive") frequently and the computer must be 
"rebooted" (essentially "restarted"). The data 
that has been entered in the current session is 
lost, although, data entered during previous 
sessions apparently ha~ot been affected. The 
fact that the problem recurs at the same point in 
the program leads one to believe that it • 1s a 
software problem. 
The implementation is not modifiable. The 
programs were received in compiled form. This 
means that individual SBDC's may not customize 
the system for their own internal reporting, and 
neither can the above mentioned software problems 
be rectified. This has lead the SBDC to continue 
to use the mainframe computer program for all 











has necessitated "double entry" of all client and 
case data . 
These problems are not inherent in KnowledgeMan. 
data b~se pro~r~m has been widely reviewid and widely 
The 
acclaimed for its power and user interface. 
• 
The problems 
apparently lie in the current implementation of the 
system. The documentation of the KnowledgeMan system is in 
Appendix G. 
Under regulations and directives of the Pennsylvania 
SBDCs Director Office, the Lehigh Uni~rsity SBDC is 
obliged to use this system despite all its problem. In 
the meanwhile, we have to find a solution to the data need 
of the SBDC. 
III. The Manual System 
Inflexibility of the DEC 20 system for editing, 
search, and retrieval of information, combined with 
difficulties and problems in using KnowledgeMan, created a 
need for yet another system: a manual system. This manual 
system is being used by the secretaries to keep track of 
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An examination of the documents and interviews with 
the staff clearly show how this system has been developed 
spontaneously by the secretaries to cover the deficiencies 
of the existing data base systems. They also reveal ~hat 
should be the basis for an efficient data base system. 
An individual, R-0berta Carlson in this case, contacts 




• 1n a the date of contact reason for contact, 
log book, the Log Book for N-·ew'· Con tac ts which • 1S • 1 • e • , 
shown in Exhibit I. Then, a cover letter along with the 
., 
"Request for Counseling" (Appendix A) are mailed to her 
in an enveloped. Her name and address, therefore, are 
typed on both the cover letter, Exhibit 2, and on the 
envelope, Exhibit 3. 
i,Jhen the contact mails back the "Request for Counsel-
. " 1ng the secretary retrieves his/her name from the Log 
' 
Book for New Contacts, writes the date that the form is 
received, and enters the contact name, address ~nd phone 
number in another log book. This l0g book is called the 
Log Book for New Clients which is shown in Exhibit 4. This 
log book also contains two new pieces of information. 
After a consultant is assi8ned to the client, the consul-/) 
tant number as well as a case number are written 
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EXHIBIT 2 
The Cover Letter Sent to New Contacts 
( 
Lehigh University 
Small Business Cencer 
telephone (215) 861-3980 
Ms. Roberta Carlson 
3135 Vermont Street 
Easton, PA 13042 
Dear Ms. Carlson: 
412 S. :-..1ew Sc. 203 
Bee hie hem, Pennsylvi1nia 18015 
September 18, 1985 
In response to your tel~phone inquiry, we are 
se~ding you information about SCORE, the Small Business 
Center and their services. 
If you are interested in free counseling, please 
c:::nplece 2nc: sign the enclosed Request for Counseling, Form_ 641. 
Ans~8r all the questions to the best cf your knowledge and return 
it tom~ in the enclosed envelope. After we receive the 
completed form a counselor will contact you to arrange an 
anocintment. . 
. . 
In addition[ the Sm1ll Business Center maintains a 
lib~~~r of resources helpf·1l to anyo~e interested in st~rting or 
i~proving a small business. It ihcludes many start-up manuals 
for sp~cifi~ businesses as well- as ge-!1eral information on small 
busin~ss problems. The libra~y is open to the public hlcnday 
tbrough F~iday, 8:l5 a.m. ta 4:45 p.m. 
_10 
Sincerely yours, 


























412 5. New St. 203 
Lehigh University 
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EXHIBIT 3 




Ms. Roberta :arlson 
3135 Vermont Street 

















Log.I3ook for New Clients 
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EXHIBIT '5 
The Index Card for the New Client 
-
ROBER'r A J. CARLSON 
3135 Vern1on t St. 




















Entry of New Clients Information 
to DEC 20 
I 
' 
LOG BCCt, ~GR C.';SES 31:6 TO 31.J:::! DATE J9/16/85 
CASE t CONTACT N,;i'1E TELEPHONE 
31:6 HANZLIK ANDY BOX ' -,. c:1~l346-8003 
·-"" RIEGELSVILLE PA 18077 31:7 CHRISTIAN HAROLD 73.; r:-iT,Z 
.... C. • I ST. c:15i:5s-1290 
EASTS.'/ PA 1804: 
-31:a MONRO JEREMY 741 CHEROt~EE ST .. , <:1Sl865-2930 
B[Tf-1 Cu~~ 1801S 312? CARLSGN ROBERTA 31 :.;~ VEnHONT ST, (: 15) :''.:;0-·9:24.', 
EASTON PA 1804: 
-,. .. _,.. " ,r-,,..., ..... --~ ......... l • ,-
rG Z,\A 
- I .:, ~ J HI •-i~A..•.:• (.:15).'.>79-8874 .J .4. ..JV OlJUC.. 1· I UC.;'tC. 
PAL~ PA 18070 3131 HAGL[Y JUDY RDJ l BCX 873D C:1Sl775-9639 































As shown is Exhibit 5, the client information, for 
the fifth time, is typed in an index card. Finally, as 
though this was not enou£h, the client's name, address, 
and phone number are entered again by another secretary 
both the DEC 20 and KnowledgeMan systems (see Ehibit 6). 
IV. Reasons for Development of a New System 
• 1n 
Given the above circumstances, there appears to be a 
need for development of a new MIS system with the 
following characteristics: 
1. To reduce redundancy 
2. To eliminate repetitive work 
3. To be available at all times 
4. To have full-screen editing capabilities 
5. To process data, as well as, to retrieve 
information at a greater speed ba~ed on 
normalized database 
' 
6 . To be reliable in terms of integrity and security 
of the data 
This new system will replace both the manual and DEC 
20 systems. 
At the same time that both DEC 20 and KnowledgeMan 
s y s t e m s ha v e g i v e n t he S B D C s o m e s y s t e m p r o b 1 e m .s , s e v e r a 1 
smaller projects have been succes~fully implemented using 
dBase II and dBase III software. 
15 





V. dBase III Selection 
Since there apparently exists a need at many SBDCs to 
implement an efficient and modifiable MIS system without 
all the problems encountered in using the existiµg 
KnowledgeMan program, dBase III+ was selected as a 
substitut~ for the KnowledgeMan for the following reasons: 
1. Friar successful experience with dBase III 
2. Availability of dBase programmers at Lehigh 
3. Flexibility of dBase III "memo" fields for 
commentaries 
4. dBase III software is by far the market leader, 
and 
its accessories(including compilers) are readily 
available from third parties. 
The new network phone system at Lehigh University 
also provides the Center with an opportunity to develop a 
' 
network microcomputer-based MIS with multiple data entry 
' 
points and multiple work stations. This system has been 
tested and the transfer of files can now be easily done 
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VI. Development Process 
The development of a new MIS system may be divided 






Preliminary Investigation. This chapter 
investigates the problems with the existing 
systems and states reasons for developing a 
new MIS sys tern. 
Determination of System Requirements. In 
this chapter, results of interviews and 
examination of sample documents provide the 
foundation for determining the basic 
requirements for the proposed system. Usingi 
data flow diagrams, systems requirements are 
determined and key variables and processes 
are identified. 
Cost and Benefit Analysis of the Proposed 
System. 
This chapter develops a framework for making 
a decision with regard to the implementation 
of the proposed system. 
Relational Concept for the Design Process. 
Chapter 4 carefully examines the process 
under which data base should be normalized. 





----~ ---------------- ---- --·· -
• 
Chapter 5: 
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development of the Third Normal Form of 
relationships among several groups of data 
elements. This is the first stage for a 
·:::s. 
·full-fledged system design. 
Design of System. Output design, input 
design, data files and data files processing 
'\ 
design are discussed in this chapter. 
Development of Software. Programming and 
documentation are developed in three 
; 
( ) ,('J. ,;' different stages: i data structures~~~~ 
created" (ii) data entry is programmed, and 
(iii) application programs are used. 
Systems Testing, Implementation and 
Security. This chapter focuses on using test 
data, debugging the program, and securing 













:Developm~nt Process Biweekly Schedule • • 
~-------------------------------
-------------------------------4 
• • • • • • • 
• • • • • • 
: 1 . 
• 
• 
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DETERMINATION OF SYSTEM REQUIREMENTS 
I. Data Flow Diagram 
As represented in Figure 2.1, the SBDC counseling 
process starts when a business submits a "Request for 
Service" application. The. secretary puts a copy of this 
application in the client file and passes it to a full-
time staff (either Associate Administrator or SBDC 
Administrator). The full-time staff study the Request for 
Service. Depending on the type of request demanded and the 
availability of in-house expertise, a qualified consultant 
is assigned to the case. Consultants are chosen from 4 
" 
different resourcesi retired executives or SCORE (S), 
SBDC employees (E), outside consultants or Lehigh 
University faculty members (F), and Lehigh University 
students or LUMAC teams (G). The consultant number is 
then typed on the corner of the Request for Service. 
The consultant then contacts the client and makes an 
appointment. Using market research materials in the 
library and opinions of other SBDC staff, the consultant 
• 
make the necessary preparations for a successful meeting. 
All the activities 
coun~ling process 
with regard to the client and 
are recorded and a copy is kept 
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Figure 2.1 represents the data flow for the counseling 
procedure at Lehigh University SBDC. 
Information about a case and its consultant are 
,. 
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II. Basic Requirements: Management's Views 
A careful examination of the activities and documents 
• 
in the SBDC and interviews with three staff revealed the 
following as the main requirements for the management of 
the Center. 
I. Monitoring Consultants' Work 
To exert effective • • superv1s1on over the activities of 
each consultant or a group of consultants, SBDC needs 
to develop reports on total number of cases assigned 
to a consultant for a given period of time. 
2 C nsultants' Client Lists 
Consultants should be aware of the status of their 
clients and their own activities. Two types of clients 
,! 
list are deemed to be necessary. The first list shows 
clients number and names. It is used by the consultant 
to keep track of their clients. The second report 
should list all clients for a specific consultant. It 
reports more detail information about a company such 
as contact name, address and phone number, type of 
business, and important consulting comments. 
3. Hailing Labels 
Mailing label generation for individual consultants or 
,, 
22 
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a gro~p of consultants should be included on a tiasic 
requirement. Mailing labels should be also prepared 
for specific group of clients. such as those who are • 1n 
the ~ame line of businesses, or those operating a 
given geographical area (to more precisely target SBDC 
promotional materials and seminars). 
4. Search Function 
To keep track of about 1,000 cases and 30 
consultants, the system should have the capability of 
searching for consultant information. If a 
contacts the SBOC for a second time, the secretary 
should be able to retrieve information pertaining to 
his case and iefer him to his previous consultant . 
For that matter the consultant should be able to 
obtain information if he only remembers a case number 
or a contact name. Therefore, the system.should be 
"inverted" (indexed) on most of its f~elds. 
It becomes apparent that the basic requirements 
indicate a combined transaction-oriented and decision-
support systems. 
III. Basic Requirements: Secretaries' Views 
As discussed in Chapter 1, given the redundancy • 10 
the systems, both secretaries specifically requested that 
23 






the manual system be eliminated. Therefore, the proposed 
system should also have the following characteristics: 
''· 
1. Reduce redundancy 
2. Eliminate repetitive works 
3. Be availability at all times 
4. Have full-screen editing capabilities 
5. Process data, as well as retrieve information at 
a greater speed based on normalized database 
6. Be reliable in terms of integrity and security of 
the data 








COSTS AND BENEFITS ANALYSIS 
T he ma j o r i t y o f c o s t i t e m s i n t h i s p r o j e c t a. r e d i r e c t 
expenses such as equipment and software. Major benefits 
such as improvement in productivity and efficiency are 
indirect. Major categories of costs and benefits are 
presented below. 
I. Cost Categories 
1. Equipment Cost 
Two Zenith ZF159 (micro computer) each with one 
drive, color monitor, 640 RAM, and a 20MB hard 
disk are required from the new system. Each unit 
costs approximately $2,200. An additional expense 
will be incurred for purchase of a printer. A 
fast letter-quality printer is required by the 
management of the SBDC. After a careful search, 
C.Itoh F40 with such features as 40K buffer and 
28 CPS was considered. This printer will cost 
$800. Another dot-matrix printer is required for 
printing mailing labels and long queries. 
The second printer can be obtained at about $400. 
~ 
2. Software Cost 
dBase III+ software will cost about $400. A 







3. Project Pevelopment Costs 
Two major costs associated to the development of 
this project are salaries paid to system 
analyst/project manager and programmer. 
A. System Analyst/Project Manager 
One of the staff at The SBDC will invest 20 
percent of his time for a period of 22 weeks 
in this project. Associated salary and 
payroll expenses for this function are 
$2,500. 
B. Programming Expenses 
A total of 100 programming hours will be 
commissioned to a Lehigh University student 
at a cost of $2,000. 
4. Training Costs 
One month of training time is required for the 
secretary to learn the new system. Her salary for 
that month will cover both training costs and 
cost of lost efficie~cy because she has never 
worked with computers before. Total cost of 
training is about $1,200. 
5. Supply Expenses 
Supplies such as paper, ribbons and floppy disks 
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II. Benefits Categories 
I. Reduction in Secretarial Time 
A part-time secretarial position will be 
eliminated when the new system is implemented. 
Total salaries and payroll expenses for this 
part-time position are $8,000 per year. 
2. Cost-avoidance Benefits 
If a new MIS is not implemented, the SBDC (which 
has 30 consultants and 1,000 clients per year) 
must consider changing the position of the part-
time secretary (mentioned above) to full-time. 
Total payroll expenses for a full-time secretary 
are $16,000. Therefore, additional cost of this 
change will be $£,00~ per year. 
3. Reduction in Computing Center Charges 
Currently the SBDC is charged an average of $200 
per month by the Lehigh University Computing 
Center for using Cyber and DEC 20 mainframe 
computers for printing, disk space, and 
processing. The new system will reduce these 
costs by 50% to approximately $100 
' per month. 
27 
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4. Other Benefits 
J 
There are a number of other benefits which can 
not be quantified, but nevertheless, are 
important. Reduction in errors, providing quicker 
service to the SBDC clients, reduction in search 
time for locating a client's file are just a few 
examples of the kind of enhancement in efficiency 
and quality which could be achieved with the 
implementation of the new MIS systems. 
III. Cash Flow Analysis 
The following tables summarize the cost and benefit 
categories for the period of 1987 through 1991. 
Table 3.1: Cos ts 
- - ---- ----- ---·- --- -- -- ---- ------- -- ----- - -- --- -- ----- ----- --- -
• • 
• 
• I tern 1987 1988 1989 1990 19 9 l • • _. ____________________________________________________________ .... 
. 
. . . 
:Equipment Cost $5,600 0 0 0 0 • • 
:Software Cost 800 0 0 0 0 • • 
:Project Development • 
• 
• Cost 4,500 0 0 0 0 • • • 
:Training Cost 1,200 0 0 0 0 • • 
:Supply Expense 600 600 600 600 600 • • 
• 
------ ---- ----- ----- ----
• 
• • 







Table 3.2: Benefits 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - -• • 
• 
• Item 1987 1988 1989 1990 1991 • • 
--------------------------------------------------------------• • 
:Reduction • 1n • 
• 
• Secretarial Time $8,000 $8,000 $8,000 $8,000 $8,000 • • • 
:Cost-avoidance • 
• 
• Benefits 8,000 8,000 8,000 8,000 8,000 • • • 
:Reduction • 1n • 
• 
• Computing Charges 1 , 2 0 0 l , 2 0 0 l , 2 0 0 1 , 2 0 0 1 , 2 0 0 • • • 
• 
------ ----- ----- ---·-- ----- • • • 
• Total Benefits 17,200 17,200 17,200 17,200 17,200 • • • 
., 
., 
- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - ·- - ·- - - ·- ·- - - - - - - - - - - - - - - - - - - - - - - ·- - - -
Table 3.3: Net Cash Flow 
- - - - -- .._ ·- - - - - - - - ·- - - - - ·- - - - - - - - --- - - - - - - - - - - - - - - - -- - - - - - ...... - - ·- - - - - - - -• • 
• 
• I tern 1987 1988 1989 1990 l 9 9 l : 
------------------------------------------------------------• • 
• Net Cash Inflow • • • 
• (Total Benefits)$17 ,200 $17,200 $17,200 $17,200 $17,200: • 
• Net Cash outflow • • • 
• ( To ta 1 Costs) 12,600 600 600 600 6 0.0: • 
• 








- - - - - - - - - - - - - - - -- - ·- - - - -- - - - ·- - - - - - - - - - - - - ·- - - - - - - -- - - - - - - - - -- ... _ - - - -
Table 3.3 indicates that the project will have less 
than one year pay-back period and the net cash inflow is 
positive for all the five years under consideration. 
IV. Simple Payback Period 
In the first year of the operation, the new system 
will generate total benefits of $17,200 and cost $12,600 
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which can be translated into a pay back period of less 
than one year (approximately 9 months). Since The pa~ack 
period is rather attractive the project should be recom-















RELATIONAL CONCEPT FOR THE DESIGN PROCESS 
The underlying model of the SBDC data base should be 
first viewed conceptually. This will hel~ to 
systematically reveal the details of the data base design 
(which will be examined in subsequent chapters). 
The major concept derived from the relational data 
model used in developing the conceptual model is the 
normalization process, that is the process of grouping the 
data elements into tables representing entities and their 
rela tio·nships. Normalization theory is based on the 
observation that a certain set of relations has better 
properties in an inserting, updating, and deleting 
environment than do other sets of relations containing the 
'-
same data.2 
The reason that we should use a normalizing procedure 
is to ensure that the conceptual model of the data base 
will work, i.e. not have any of the storage anomalies 
mentioned above. 
I. Unnormalized Data Model 
An unnormalized data model consists of records that 
are generated during the course of operation at the SBDC. 
2 S. Atre, Data Base: Structured Techniques for Design, 
Performance, and Management, A Wiley-Interscience Publication, 
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The purpose of this section is to show that the 
unnormalized data base structure does not work. 
Table 4.1: Unnormalized Relation 
Contact Cont. Cont. Date of Client Case Client Date Consult. Consult 
Name No. Add. Contact Name No. Add. Assigned No. Name 
Smith 1111 M St. 3/2/87 Smith 3753 M St. 3/8/87 E003 Mehdi 
M St. 5/3/87 Smith 6811 M St. 5/9/87 E002 Edie 
P St. 8/6/87 Smith ---- ---- ------ ---- -----
----------------------~---------------------------------------------------Jones 1222 T St. 5/3/87 Jones 4550 T St. 5/9/87 E003 Mehdi 
Consider the example in Table 4.1. The data elements 
or attributes are contact name (the name of a person who 
contacts the SBDC. At the design level, this name will 
expand to include both first and last names, position of 
the contact, and the name of the company), contact number, 
contact address (at a later stage this can be broken down 
to street address, state, zip code, telephone area code, 
telephone exchange number, telephone number, and 
extension), date of contact, client name ( a contact who 
formally request a counseling service), case number, 
client address, assigned date (this is the date that a 
client is assigned to a consultant), consultant name, 
consultant number. 
The above table represents an unnormalized relation. 
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value is·present. It i,s not easy to identify a primary 
key. Assume that the primary key is the cdntact number. 
Given a value of the primary key, there are a number of 
columns; for example, for "contact number = 1111", there 
are a multiple values of the intersections with 
consultant number, date of contact, consultant name, and 
so on. This implies that, in this environment, for a given 
value of primary key, the values of the nonkey (non-
primary key) attributes cannot be determined uniquely. 
II. The First Step in Normalization of Data: 
First Normal Form 
The first step consists of transferring the data 
items into a two-dimensional table. All that is required 
is the removal of repeated occurrences of data items so 
that a flat file is obtained. Therefore, at every 
intersection of a row and a column there can be only one 
value in the table. 
The unnormalized relation from Table 4.1 can be 
transferred to the relation in Table 4.2. In this 
transformation, the contact number, case number, contact 
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Table 4.2: Normalized Relation: First Normal Form' 
C on ta c t C on t • C on t • D a t e o f C 1 i en t C a s e C 1 i e n t D a t e C on s~u 1 t • C on s u 1 t 
Name No. Add. Contact Name No. Add. Assigned No. Name 
1111 M St. 3/2/87 Smith 3753 M St. 3/8/87 E003 Mehdl Smith 
Smith 
- ------------------------------------------------
1111 M St. 5/3/87 Smith 6811 M St. 5/9/87 E002 Edie 
--------------------------------------------------------------------------
Jones 1222 T St. 5/3/87 Jones 4550 T St. 5/9/87 E003 Mehdi 
Table 4.2 represents a relation in the first normal 
form. When the values taken by the contact number and date 
of contact are known, the values taken by the case number 
(if any), date assigned and consultant information are 
also known. Likewise, if case number in known (when there 
is a client) all other variables are also known. The 
1. 
primary key is thus the combination of the contact number, 
date of contact, and case number. There are no other 
candidate keys for this relation. All the nonkey 
attributes in the relation are functionally dependent on 
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Figure 4.1 • • First Normal Form Relation 
----------- -----------
• • • • 
: Contact : • 
• Contact: 
: name 























































:(if any): : 
------------• • 
:Consultant: , , 






















Three forms of storage anomalies will result if we 
1 e,,a v e o u r d a t a i n t he f i r s t n o r ma 1 f o r m . 
1. Insertion Anomaly. It is possible that a new 
contact does not turn into a new client. As a 
result, no information about the contact can be 
stored. For example "contact number=llll" which 
has a contact date of "8/6/87" in the 
unnormalized form can not be stored in the first 
normal. 
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number, together with contact name, • 1n a 
·...,. 
different relation, this insertion· anomaly will 
be rectified. 
Another insertion anomaly could be created 
when a case is assigned to a new consultant who 
has not yet received a consultant number. 
2. Update Anomaly. If a client contacts the SBDC for 
the third time, and if between the second and 
third visit he has moved, we would like to update 
his address in all the rows where he/she appears. 
This example shows that is it difficult to update 
a first normal form relation, because the 11umber 
of rows where the changes has to be reflected is 
time-varying. The worst thing would be to have 
some rows with the old address and some with new 
one. 
This update anomaly will be taken care of if 
address appears only once. 
3. Deletion Anomaly. Suppose we wish to delete the 
information about a case after the client could 
not be reached by the consultant at the time. But 
when we delete the client row, all facts about 
the contact information will be lost. 
36 
.-:>-1·, 
~, . • "! 
·- _. •·' 
,. . .,. 
) 
• . ·-
III. Second Normal Form Relation 
To take care of these anomalies, we will separate the 
contact information into a CONTACT relation, and the case 
information into a CLIENT relation, as in Figure 4.2 . 
• 
Figure 4.2 : Two Second Normal Form Relations 
----------- -----------• • • • 
• 
• Contact : • • Contact: 
address: • • name ~------ ... • • • 















: Date of • • :Contact 























































:name • • 
, , 
------------
In the second normal form, some of the anomalies 











Inse:r:tion. We can enter a new contact who has not 
received counseling assistance. 
Update. If a contact change his/her address, the 
only place where the address change will have to 
take place will be in the relation to Figure 4.2 
and not in Table 4.3(A). 
Table 4.3: Normalized Relation: Second Normal Form 
(A) CONTACT Table 







--·-----··--··-------·--··--------·-·- -------______ .. __ -----
1111 
1 1 1 1 
5/3/87 
5/3/87 
Smith M. Street 
Smith M. Street 
- - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - -




















6811 \;//9/87 E002 
- - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - -
4550 5/9/87 E003 Mehdi 
·---------·--·-.--... --
__ .. _________ _ 
3. Deletion. If a client has to be deleted, the 
corresponding contact information could remain in 
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IV. Third Normal Form Relation 
Despite the improvement, there still exist some 
' 
anomalies in the system because of de~endency of consul-
tant name and consultant number. 
1 . Insertion Anomaly. We can 
about a consultant unless 
' ' 
already served a client. 
information 





2. Update Anomaly. Consultant information can not be 
independently updated 
The solution to these problems is to replace two 
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• • • 
• 
: 'Contact: • • Contact: 
address: : name ~------ .... • • • 



















: Date of : 
























































The relations CONTACT, CLIENT, and CONSULTANT are in 
the third normal form. In the third normal form there are no 
transitive functional dependencies between the nonkey 
attributes. As a result of creating three relations, the 
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The data flow diagram developed in Chapter 2 defined 
the boundary for the syst~m design proce~s and Chapter 4 
p r o v i d e d t he c o n c e p tu a 1 f r a mew o r k f o r d e s i g n i n g. t he d a t a 
base. The present chapter examines the system design. It 
is commonly known that a logical design proceeds from the 
top down.l General features, such as reports((output) and 
inputs are identified first. Then, the system design 
proceeds with the analysis of data files. 
I. Output Design 
Inputs from the SBDC staff and previous • experience 
with DEC 20 reports were the two main sources of 
info~mation in shaping the logical output design. Three 
types of reports are generally needed by the SBDC staff. 
1 . Consultant Reports. These reports are used by the 
SBDC consultants to keep track of their clients. 
In addition to mailing labels (11 by 14 inches), 
a general listing of all clients for a given 
consultant is required. Consultants would like 
to have a choice in selecting between a summary 
1 James A. Senn, Analysis and Desi~n of Information Systems, 
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2. 
listing (with 4 fields) and detailed listing 
(with 14 fields) for their clients . 
Manager Reports. Several outputs are required to 
monitor the activities of the consultants between 
two specific dates. Also, a summary report of the 
overall activities of the Center should be 
available. 
3. Secretarial Reports. This type of report includes 
sending form letters to the individuals who have 
contacted the Center, preparing mailing labels 
for all or a group of consultants' clients, and 
printing index cards for filing. 
A sample of each of the 
Appendix C. 
three reports is • • given 1n 
II. Input Design 
The output design and review of additional documents 
----- - -provided the groundwork/for designing both input and 
_/ 
• • 1nqu1ry screens. a detailed design of the • screen 1s 
' included in Appendix D. The main menu provides three 





1. Add New Contacts. After entering a record, the 
operator has a choice of editing the input, going 
to.the next record, deleting the record just , 
entered, or entering to the main menu. 
2. Search the Database. A search of the database can 
be conducted on any of the following fields: 
• 
Name, Date of Initial Contact, Contact Number, 
Zip Code, Date Case Assigned, Consultant Number, 
Firm Name, Case Number. 
3. Print Menu. The print menu consists of choices of 
printing mailing labels, listing clients for a 
given consultant, summarizing consultant 
activities, and printing letters fo~ new 
contacts. For further details about the print 
menu see the previous section on Output Design. 
III. Systems Files 
'~ 
The system consists of three database files and seven 
index files. 
A. Database files: 
1. CONS.DEF containing secondary information 
u about a contact. 
2. CASEINFO.DBF contains primary data on a 
client. 
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3 . CONS.DEF contains consultants' names 
and 
numbers. 
In Chapter 4, the underlying rational for sele
cting 
these three relations was discussed in detail. 
The 
structure of these data bases is examined in t
he following 
Chapter. 







7. CASE NO.NDX 
The .DBF files are the most important which c
ontain 
entire data base. The .NDXs are index files us
ed to search 
the data base in non-key fields, and are updat
ed whenever 
a new case is entered to the system or changes
 are made to 
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CHAPTER 6 
DEVELOPMENT OF SOFTWARE 
I. DATA DEFINITIONS 
Given below are the names and definitions of data 
structure used in the new system. 
! 
f 
I • S tr u c t.u re f o r D a tab a s e : Cons.dbf representing CONTACT relation 








8 ·· ZIP 
9 CONTACT 
10 INIT CONT 
11 AREA CODE 
12 EXCHANGE 
13 NUMBER 






















4 Title of Contact 
15 Last Name 
15 First Name 
1 Middle Initial 
30 Street Address 
20 City 
2 State 
10 Zip Code 
6 Contact Number 
8 Date of initial contact 
3 Phone's area code 
3 The First 3 digits in phoneU 
4 The Remainder of digits 
4 Phones Extension 
78 Remarks about a case 
1 When a letter sent to contact 








2. Structure for Database: Caseinfo.dbf representing CLIENT relation 
Field Field Name Type Width Description 
1 CONTACT Numeric 6 Con tact Number 
"" 2 POSITION Character 40 Contact Position ···in firm 
3 FIRM Character 40 Name of Firm 
4 CASE NO Numeric 5 Case Number 
-5 CONSLT NO Character 30 Consultant Number 
6 CONSULTANT Character 30 Consultant Name 
7 DATE ASSIG Date 8 Date Case Assigned 
8 CLIENT Logical 1 When • assigned it a case lS 
becomes a Client 
TOTAL ;', ·k 135 


















The primary keys (which have been highlighted) are 
contact number, case number and consultant number. 
II. Application Programs 
' 
Several application programs have been written to 
RETRIEVE data or UPDATE the data base. These programs 
may be categorized as ADD, SEARCH, and PRINT. 
I. Add Program 
This program adds new contacts to the database 
and modifies the existing information. When a 
46 
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contact is added, the proiram puts that contact 
on a queue. Then at the end of the working day, 
r 
a letter is printed for each ne~ contact using a 
print program. This letter along with a "Request 
for Counseling" form (See Appendix A) is mailed 
to the prospective client. A contact number is 
printed on the "Request for Counseling" form. 
/) 
·"" (' I I' 
,! 
Search Program 
The search program is mainly designed for query 
and retrieval of information, but also also to be 
used to generate small reports that are displayed 
on the terminal, or printed. The search may be 
dpne on any of the following fields: Name, date, 
i·nitial contact, contact number, zip code, date 
case assigned, consultant number, firm name and 
case number. 
When a contact mails the "Request for Counseling" 
form back to the Center, all the information 
associated to that contact is retrieved, using 
the contact number. At this point the contact 
officially becomes a "client", and a· consultant 
is assigned to that client. 
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3. Print Program 
The program consists of the following sub-routines: 
f 
A. Mailing Labels - This program is capable of 
producing labels for clients (in 
alphabetical or zip code order (from a given 
zip code to a given zip code. It can also 
produce labels for clients of a given 
consultant or from a given case number to a 
given case number. 
B. Client Listing - The program prepares 
repo~ts on clients and a given field such as 
date, zip code or a consultant number. 
C. 
·, 
Letter to New Clients - As described Add • 1n 
Program, a letter is sent to each new client 
and a logical field called "Mail" is then 
activated. After the letter is sent to 
them, Mail becomes equal to 1 otherwise it 
is equal zero. See Appendix B for a copy of 
this letter. 
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CHAPTER 7 
TESTING, IMPLEMENTATION AND SECURITY 
After analyzing and studying all intermediate stages, 
the design and programming of the data base for the Lehigh 
University SBDC was completed. 
implementation using Dbase III+. 
I. Testing 
The system was ready for 
Using test data, the program has been tested under 
many different conditions including input of erroneous 




hree months after the new systgm was 
The new MIS system for the Lehigh University SBDC is 
a unique system which has been complimented by users, the 
operator (who has never worked with computers before) and 
other SBDCs. In addition to its modest cost, it is 
flexible enough to be expanded into other areas of 
activities. 
III. Security 
The secretary was trained to make copies of the data 












disks, each two representing one-day in the week, provided 
a simple and reasonable security to safeguard the 
integrity of the data. 
For example, on Tuesday, the two floppy disks labeled 
"Tuesday *.NDX" and "Tuesday *.DBF" are used. The first 
disk contains the copies of all the index files and the 
second disk contains copies of the database files,. in 
their entirety. A back-up copy of all the programs is also 
kept at a different location. 
Finally, to facilitate the rebuilding of the database 
in case of crash, accidental loss of data, or other 
unforeseen reasons a simple program was developed to 
rebuild all the index files. 
IV. Conclusion and Suggestions for Further Development 
This thesis demonstrated the step-by-step process of 
initiating and developing a management information system 
for Lehigh University SBDC. It emphasized the importance 
of involving prospective users in constructing a data 
base, as well as having a methodology to aid in developing 












This thesis documented a new MIS system using the 
following development process: (1) Preliminary Investiga-
tion, (2) Determination of System Requirements, (3) Cost 
and Benefit Analysis of the Proposed System, (4) Relation-
al Concept for the Design Process, (5) Design of System, 
(6) Development of Software, and (l) Systems Testing, 
Implementation and Security. 
Further improvements in the system can be obtained in 
two different directions: (i) using the new telephone 
systems at Lehigh University, the capability of a network 
micro-computer-based MIS could be further studied; and· 
(ii) Phasing o~t the DEC 20 and KnowledgeMan systems by 
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Lehigh University Small Business Developm
ent Center 
telephone (215) 758-3980 
412 S. New St. 203 
Bethlehem, Pennsylvania 18015 
REQUEST FDR SERUICE 
CASE# 
-,------
I request service from the Small Business Development Center, I understand 
that .the counselor assigned will treat all information and dat~ received in 
complete confidence and that the counselor will not concurrently serve me 
and competing clients withowt full disclosure to all parties concerned. In 
turn, l agree to provide the counselor, upon request, with current financial 
and operating data and to satisfy such other reasonable requests as may be 
made by the SEDC during its period of service in my behalf . 
,, . • 
I understand this to be a management and tec.hnical assistance ser-vice 
provided by the Small Business Development Cehter for which no fees will be 
solicited or accepted for services pfovided by SBDC personnel. In 
consideration of the requested service, I hereby waive my right to any and 
all claims ar1s1ng from this ser-vice ~gainst the consultant, the Lehigh 
University Smal 1 Business Development Center, Lehigh University, the 
Trust~es of Lehigh University, the Tfustees of the University of P~n~sylvania 






(please type or print) 
INDIUIDUAL REQUESTJNG SERVICE 
---~-----~-----
-----------~-












CI TY ________ ~--'-----'---------STATE _________ z IP _____ _ 
COUNTY _____ ~-----------,-.--· PHONE NUMBER C lJahd) ________ _ 
. 
• 
THE NATURE AND PRODUCT OF YOUR BUSINESS 
. Do you offer a product and/or- service? Ccir~le one) Describe _______ _ 
'\ 
Do you sell wholesale or r-etail? (circle one) 
I \/ = -=· - l="'. r-, I I n ,.-J :.:::· r 
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How did you near about tns SEDC? 
--~----------'--------------,---




What specific problem or proJ ect do you want to work on with an SBDC 
consultant? Feel free to attach additional pages if necessary. This 
information is used to match the appropr-iate consultant to your business. 














Sources of Capital 
Mar-keting/Sales 
Government Procurement 





















Can you furni~h a recent balance sheet? 
Can you furnish a recent profit and loss statement? 
Have yo~ ever- applied for an SBA lean? 












The following information could bE ~s~~ul fer government programs. 
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Lehigh Urtiversity S1nall Business Development Center telephone (215) 758-3980 
,, 
412 S. 1\l ett· St. 203 · 
BeThlehen1. Pennsvli·ania 18015 
n , . 
r\OD1nson 
7 ~o i ~nee I .J _;,· wd• Place 
P,6. 19604 
Robinson: 
In response to 
. .- . ~ ....... ORE in r o rr1 at i c) n about o 0 · · · ., 
and our services. 
:)2/10/87 
your inquiry, we ore sending you 
the Small Business Develoon2nt C2nter 
If you are interested in free counseling, comolece ana 
sign the enclosed R~quest for Counseling, For~ 641. Please answer 
all t~e questions to the best. of your knowledgrcl :1ne1 ::::-2turn it to 
~e in the enclosed envelope. After we receive the conpleted form 
J counselor will contact you to arrange an anpointment. 
In addition, the Small Business Develonnent Ce~ter 
• 
~a~ntains a library of resources helpful to anyone ihterestec1 
in starting or improving a small business. It includes manv 
start-up ~anuals for specific. businesses 3S 1~ell 3S ~c~ErJl 
in;orCTation on small business probl~ms. Tl1e library is open 





c::..;n°erelv 1:.JL!._._ . ..._ Y 
• 
yours, 
,~ ' . } 
·· n ~ t 1 
' .... 1.,.. ... -L n. " . --: --, .- ,- :2) r \. - ..__ L- ·I,,_ ....... 
F r o g r a m ,\ o :::i 11 -i .s c r 3 t o r 
'·-
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xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 




2434 Hay Street 
Easton PA 18042 
Jo Freeman 
741 Cedar Street 
Allentown PA 18102 
John Gugl inzzi 
429 Russell Avenue 





Xxxxxxxxxxxxxxx Xxxxxxxxxxxxxxx XXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXXXXX XX XXXXX-XXXX 
(XXX) XXX-XXXX 
Cook's Fruit Market 
Gregory McCarthy 





Xxxxxxxxxxxxxxx Xxxxxxxxxxxxxxx XXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXXXXX XX XXXXX-XXXX 
(XXX) XXX-XXXX 
Debra Maleski 
7 Iroquois street 
Schnecks~ille PA 18078 
Campus Peddler 
Ellen Woolley 
RD# 1 Box 140 
Zionsville PA 18092 
Harlene Koehler 
1522 Chew Street 





xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 




RD# 1 Box 323 
70811 
' " . 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Xxxxxxxxxxxxxxx Xxxxxxxxxxxxxxx XXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXXXXX XX XXXXX-XXXX 
(XXX) XXX-XXXX 
April Hymans 
688 W. Montgomery St. Apt. 7 
Allentown PA 18103 
Joanne Kostenbader 
128-D Alpine Drive RD# 1 




Xxxxxxxxxxxxxxx Xxxxxxxxxxxxxxx XXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 














Xxxxxxxx~xxxxxx Xxxxxxxxxxxxxxx XXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXXXXX XX XXXXX-XXXX 
( XXX) XXX-XXXX 
C00k's fruit Market 
G:-eg0::.-y McCarthy 
2201 A Willow Lane 
Macungie PA 18062 
(215) 395-6534 
Martha Lawson 
97 W. Broadway 




16 West Vine Street 
Fleetwood PA 19522 
(215) 944-0168 
Ron Merkel Glass Inc. 
Rocald Merkel 
RD# 1 Box 1480 










Xxxxxxxxxxxxxxt Xxxxxxxxxxxxxxx XXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 




RD# 1 B0x 323 




1980 Ravenwood Drive 
Bethlehem PA 18018 
( 215) 865-5721 
Magic-Grams 
John Tomecsek, Jr. 
224 Nbrth Jefferson St. 




318 W. Race St. 










Xxxxxxxxxxxxxxx Xxxxxxxxxxxxxxx XXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 




1 Parkview D::-ive 
Schnecksville PA 18078 
(215) 799-0726 
Chimney Sweep Services 
Linda Petras 
2402 Elm Street 
Allentown PA 18104 
(215) 435-4355 
John Bishop 
2130 Old Bethlehem Pike 
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~ -------------- --- --
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. y Pinter 
805 Pro~pect Av~nue 
Bethlehem PA 18018 
( 215 ) 253 - 7787 EXT: 




2910 Schoeneck Road 
Macungie PA 18062 
( 215 ) 966 - 3555 EXT: 




RTS. 191 & 33 
Stockertown PA 18083 
( 215 ) 759 ~ 5811 EXT: 
FIRM: LCI Medical 
POSITION: Sales Cootdinator 
REMARKS: 
Rolf Sch lake 
South Mountain Drive 
Bethlehem PA 18015 
( 215 ) 861 - 7400 EXT: 
FIRM: Applied Separations 
POSITION: President 
REMARKS: 
Wallace E Frank 
301 Broadway 
Bethlehem PA 18015 
( 215 ) 691 - 7055 EXT: 
, . 
FIRM: Response Systems Company 
POSITION: President 
REMARKS: 
Paul D Donahue 
P.O. B0x 2551 
Lehigh Valley PA 18001 
{ 215) 395 - 3771 EXT: _ 





















































05/04/87 CASE NO: 





































Coulbourn International, Inc~ 
The Bananna Tree 
Margaret GrJc~ ~ridal Millinery 
TLC Travel Service 


















cases Assigned from 06/01/87 to 06/05/87 
No Name Total 
,JII:, E--- All E Consultants 0 
E002 Edie Ritter 0 
E003 Mehdi Hojj at 0 
E013 John Tate 4 
E018 Jay Talbott 0 
E020 Mary.Harhigh 0 ·/ 
E021 Tom Weiss 0 
E022 Melanie Kemme:::-le 0 
E023 George Miller 0 
E024 Ken Hochstetler 0 
E025 Mary Lou Kline _o 
E026 John Nothelfer 0 
E027 Car0lyn Pasciak 0 
E028 Dan Wiekrykas 0 
r, 
J 
E030 Eve Dintino 0 
E031 Kathy Wallace 0 
E032 Tom Ritter 1 
E033 Larry Strain 4 
E034 Linda Sweetman 0 
E035 J0hr: Guerra 3 
E036 Dawn L. Steimel 0 
E037 Pat McCarthy 1 
E038 Kathy F:::-azier 0 
E027 Carc)lyn Pasciak 0 
E033 Larry Strain 0 
E002 Edie Ritter 0 
G--- All G C0;.sultants 0 
C, 0--- All s C ')"' .~ u 1 + a"' t ~ t. ~ .. ~:, L, L,. 2 
T,)ta 1 15 
• 
62 
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SMALL BUSINESS DEVELOPMENT CENTER 
Choose by number or type q to quit 
l> Add new contacts 
2> Search the aatabase 
3> Print 

























MI: Las tname: 
State: Zip: 
) EXT: 
Everything ok? (Y or N) 
65 
Date: 02/02/87 






' ' ' 
Assign case now? (Y or N) 











SMALL BUSINESS DEVELOPMENT CENTER 
Choose by number or type q to quit 
l> Add new contacts 
Enter choice: 12 
2> Search the database 









SMALL BUSINESS DEVELOPMENT CENTER 
























Enter choice: 3 
.. ' 
LEHIGH UNIVERSITY 
SMALL BUSINESS DEVELOPMENT CENTER 
Choose by number or type q to quit 
l> Add new contacts 
2> Search the database 
3> Print 
69 
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' 
Make sure the printer is turned on. 
Press any key to continue ... 
Enter choice: 3 
LEHIGH UNIUERSITY 
SMALL BUSINESS DEUELOPMENT CENTER 
Choose by number or type q to quit 
Print: 
1> Mailing Labels 
2> Clignt Listings 
3> Summar-ies 
~> Letters to New Ccintacts 
L~:1 I e:;n LJr.J ! V~:=?S :· 'I"\/ 
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Make sure the printer is turned on. 
Press any key to continue •.. 
Enter choice: 
LEHIGH UNIVERSITY 
SMALL BUSINESS DEVELOP~ENT CENTER 
Choose by number or type q to quit 
Print: 
l> Mailing Labels 
2> Client Listings 
3> Summaries 
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DEC 20 · 
SAMPLE EXECUTION OF THE APPLICATION PROGRAMS 
A sample execution of each program is listed below: 
1 . SAMPLE EXECUTION OF PROGRAM PHAS1 • CBL 
@exeCUTE (FROM) ~has1.cBL 
COBOL: PHAS1 LPHAS1.CBL] 
LINK: Loading 
[LNKXCT PHAS1 execution] 
'----------------------' • • 
! DATA ENTERING PHASE 1 ! 
! ENTER <O> FOR CASE# ! 
! TO QUIT THE PROGRAM ! 
'----------------------' • • 
ENTER NEXT CASE# ==>> 5555 
ENTER <V> TO VALIDATE CASE#.==>> v 
ENTER CONTACT NAME 
------------------
ENTER CONTACT LAST NAME ==>> humuyan 
ENTER CONTACT FIRST NAME ==>> arif 
ENTER CASE NAME ==>> bethlehem steel 
ENTER CASE ADDRESS 
---------------------
ENTER STREET ADDRESS==>> 234 3rd st. 
ENTER CITY ADDRESS ==>> b 
ENTER STATE CODE ==>> 
ENTER ZIP CODE ==>> 18015 
ENTER <Y> TO STORE CASE TEL==>> y 
ENTER TELEPHONE 
----------------
ENTER AREA CODE==>> 
ENTER NUMBER ==>> 4561122 
ENTER CONSULTANT#==>> s140 
ENTER <V> TO VALIDATE THE CONSULTANT#==>> v 
ENTER NEXT CASE# ==>> 0 
EXIT 
2. SAMPLE EXECUTION OF UPDAT.CBL 
~exeCUTE (FRJM) updat.cBL 
COBOL: UPDAT LUPDAT.CBL] 
LINK: Loading 






















!SELECT ONE OF THE FOLLOWING UPDATE CODES! 
!<A> For case DATES update 
!<B> For HOURS and closing DATE updates 
!<C> For deleting a CASE 
!<D> For SECOND PHASE of entering data 
!<E> For other info updates on a CASE 












ENTER UPDATE CODE ==>> d 
***************************** 
! This data entering PHASE 2! 
! To QUIT this procedure 





ENTER CASE# ==>> 5555 
ENTER <V> TO VALIDATE CASE# ==>> v 
ENTER OPENING DATE 
------------------
ENTER MONTH==>> 8 
ENTER DAY ==>> 13 
ENTER <Y> IF CASE BEING CLOSED==>> y 
ENTER CLOSING DATE 
------------------
ENTER MONTH 2 =>> 8 
ENTER DAY ==>> 13 
ENTER <Y> IF FEMALE ==>> 
ENTER <Y> IF MINORITY ==>> y 
ENTER <Y> IF VETERAN ==>> 
ENTER <Y> IF PRE-VENTURE ==>> y 
ENTER SIC# ==>> 3333 
ENTER <V> TO VALIDATE SIC# ==>> v 
SNTER SIC DESCRIPrION ==>> none 
ENTER CASE SALES ==>> 
ENTER CASE NUMBER OF EMPLY ==>> 
ENTER CURRENT HOURS WORKED==>> 1 
CONSULTANT NAME FOR S140 ALREADY STORED 
Enter next case# below 
ENTER CASE# ==>> 0 
FOR MORE UPDATES ENTER <C> ELSE ENTER <Q> ==>> c 
------------------------------------------' 
!SELECT ONE OF THE FOLLO~ING UPDATE CODES! 
!<A> For case DATES update 
!<B> For HOURS and closing DATE updates 
!<C> For 'deleting a CASE 
!<D> For SECOND PHASE of entering data 
!<E> For other info updates on a CASE 








~ENTER UPDATE CODE ==>> c 
------------------























ENTER CASE# •=>> 7777 
ENTER <V> TO VALIDATE CASE# ••>> v 
CASE# 7,777 IS DELETED 
FOR MORE UPDATES ENTER <C> ELSE ENTER <Q> ••>> c 
-----------------------------------
-------
!SELECT ONE OF THE FOLLOWING UPDATE CODES! 
!<A> For case DATES update ! 
!<B> For HOURS and closing DATE updates ! 
!<C> For deleting a CASE ! 
!<D> For SECOND PHASE of entering data ! 
!<E> For other info updates on a CASE ! 




ENTER UPDATE CODE z=>> a 
ENTER CASE# •s)) 8888 
ENTER <V> TO VALIDATE CASE# ==>> v 
********************************** 
*ENTER ONE OF THE FOLLO~ING * 
*<1> TO ENTER OPENIND DATE * 
' 
*<2> TO ENTER CLOSING DATE * 
********************************** 
ENTER WHICH CASE DATE TO MODIFY ==>> 2 
-----------------------------------
-
!THIS CASE HAS BEEN CLOSED I • 
!YOU ARE CHANGING THE CLOSING DATE! 
!OF AN ALREADY CLOSED CASE t • 
!Ei1TER CLOSING DATE I • 
----------------------------------
-' • 
ENTER MONTH==>> 8 
ENTER DAY ==>> 15 
ENTER <Y> FOR MORE CASE COMPONENT UPDATES==>> 
FOR MORE UPDATES ENTER <C> ELSE ENTER <Q> ==>> 
-----------------------------------
-------
!SELECT ONE OF THE FOLLOWING UPDATE CODES! 
!<A> For case DATES update 
!<B> For HOURS and closing DATE updates 
!<C> For deleting a CASE 
!<D> For SECOND PHASE of enteri~g data 
!<E> For other info updates on a CASE 















ENTER UPDATE CODE ==>> b 
********************************* 
' This procedure updates 
! HOURS and closing DATE. 
! To quit this procedure 













CASE# ==>> 5555 
<V> TO VALIDATE CASE# ==>> v 













ENTER <Y> IF CASE BEING CLOSED==>> n 
ENTER CASE# ••>> 0 




!SELECT ONE OF THE FOLLOWING UPDATE CODES! 
!<A> For case DATES update ! 
!<B> For HOURS and closing DATE updates ! 
!<C> For deleting a CASE ! 
!<D> For SECOND PHASE of entering data ! 
!<E> For other info updates on a CASE ! 




ENTER UPDATE CODE •=>> e 
ENTER CASE# ==>> 8888 
ENTER <V> TO VALIDATE CASE# ==>> v 
'--------------------------------------' • 
• 
! ENTER ONE OF THE FOLLOWING OPrIONS 
!<1 > TO ENTER CASE NAME 
!<2> TO ENTER CONTACT NAME 
!<3> TO ENTER PRE-VENTURE-STATUS 
!<4> TO ENTER CASE ADDRESS 
!<5> TO ENTER CASE TELEPHONE 
!<6> TO ENTER SALES AND# OF EMPLOYEE 
!<7> TO ENTER CASE SEX 
!<8> TO ENTER CASE MINORITY STATUS 


















ENTER WHICH CASE INFO DATA TO BE CHANGED==>> 6 
ENTER CASE SALES ==>> 20000 
ENTER CASE NUMBER OF EMPLY ==>> 2 
ENTER <Y> FOR MORE CHANGES ABOUT THE SAME CASE==>> n 





!SELECT ONE OF THE FOLLOWING UPDATE CODES! 
!<A> For case DATES update 
!<B> For HOURS and closing DATE updates 
!<C> For deleting a CASE 
!<D> For SECOND PHASE of entering data 
!<E> For other info updates on a CASE 











- - - --------
-- - ---------
----- -- -----_ ... _ --
----
ENTER UPDATE CODE ==>> t 
*** ERROR IN UPDATE CODE*** 
FOR MORE UPDATES ENTER <C> ELSE ENTER <Q> ==>> q 
EXIT 
3. SAMPLE EXECUTION OF QUERY.GEL 
~exeCUTE (FROX) query.cbl 











[LNKXCT QUERY execution] 
----~~-----------------------------------------
! SELECT ONE OF THE FOLLOWING OPI'IONS 
!<A> For info between two -given SIC# a 
!<B> For information about a single case 
!<C> For cases that are not opened yet 
!<D> For consultant information 
!<E> For listing of a range of SIC'S under 













ENTER QUERY TYPE ==>> A 
ENTER FIRST SIC#==>> 1200 
ENTER SECOND SIC#==>> 2600 
FOR ANSWER TO THIS QUERY SEE APPENDIX A PAGE 1 
FOR MORE QUERIES ENTER <C> ELSE EN1ER <Q> ==>> C 
-----------------------------------------------
' • SELECT ONE OF THE FOLLOWING OPTIONS 
!<A> For info between two given SIC# s 
!<B> For information about a single case 
!<C> For cases that are not opened yet 
!<D> For consultant information 
!<E> For listing of a range of SIC's under 






' • f 
• 
-----------------------------------------------
ENT ER QUERY TYPE ==>> B 
ENTER CASE#==>> 1144 
ENTER <V> TO VALIDATE CASE#==>> V 
'--------------------------------------------' • • 
' • SELECT ONE OF THE FOLLOWING I • 
! < 1 > FOR CASE NAME, CONTACT NAME, DATE OPEN, ! 
DATE CLOSED, HOURS, CONSLT #, SIC# I • f . 
FOR CASE ADDRESS AND TELEPHONE ! (2) f . 
!<3> FOR CASE SEX,MINORITY,VETERAN AND f • 
! PRE-VENTURE STATUS I • 
'--------------------------------------------' • • 


































CONTACT NAME------ SMICKER RAY 
CASE NAME--------- RAY SMICKER 
CONSLT # --------- E013 
HOURS WORKED------ 10.50 
SIC # --------- 7395 
SIC DESCRIPrION --- PHOTO LAB 
SALES------------- 0 
# OF EMPLOYEE----- 0 
DATE OPENED------- 04/14/83 
DATE CLOSED------- NOT CLOSED 








!<1> FOR CASE NAME, CONTACT NAME, DATE OPEN, ' • I DATE CLOSED, HOURS, CONSLT #,SIC# ' • • !<2> FOR CASE ADDRESS AND TELEPHONE 






'--------------------------------------------' • • 
ENTER SINGLE CASE QUERY ==>> 2 
3391 S. 2ND ST. 
WHITEHALL PA 18052 
(215)644-6535 





. SELECT ONE OF THE FOLLOWING I 
• 
!<1> tOR CASE NAME, CONTACT NAME, DATE OPEN, ! 
! DATE CLOSED, HOURS, CONSLT #,SIC# 
!<2> FOR CASE ADDRESS AND TELEPHONE 
!<3> FOR CASE SEX,MINORITY,VETERAN AND 







'--------------------------------------------' • • 





ENTER <Y> FOR QUERIES ABOUT THE SAME CASE===>> N 
FOR MORE QUERIES ENTER <C> ELSE EN'rER <Q> ==>> C 
97 
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